CLAIMS 

What is claimed is : 

1 . A transparent multi-layer coating for a substrate, comprising: 
a surface-hardening layer formed over the substrate; 

a mii^-layer^ abrasion-resistant coating formed over said surface-hardening 
layer; and 

a hydrophobic dry coating formed over said multi-layer abrasion-resistant 
coating. 

2. The coating of claim 1, wherein said abrasion-resistant coating 
comprises alternating layers of silicon dioxide and zirconium dioxide. 

3. The coating of \claim 2, wherein said abrasion-resistant coating 
sequentially comprises a si licon dk>xide laye r, a zirconium dio xide layer, a^silicon 
dioxide layer, a zi rconium dioxidej a^sr, and a silicon dioxide layer. 



4. The coating of claim \ wherein said abrasion-resistant coating 
sequentially comprises a silicon dioxide rayer of approximately 907 angstrom, a 
zirconium dioxide layer of approximately 766 angstrom, a silicon dioxide layer of 
approximately 174 angstrom, a zirconium dWide layer of approximately 246 
angstrom, and a silicon dioxide layer of approximately 2616 angstrom. 

5. The coating of claim 1, wherein said hydrophobic coating comprises a 



perfluoroalkylsilane layer formed by a dry coating technics 



iue. 



6. The coating of claim 5, wherein said perflu^poalkylsilane layer has a 
thickness of approximately 5-20 nm. 
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Y7. The coating of claim 1, wherein said hydrophobic coating and said 
multi-layer abrasion-resistant coating are both dry coatings formed by a vacuum 
coating technique. 

8. \The coating of claim 1, wherein said hydrophobic coating and said 
multi-layer abrasion-resistant coating have substantially equal thermal coefficients of 
expansion. \ 

9. The coating of claim 1, wherein said surface-hardening layer is an 
org^io-silicon polymen material. 

10. The coating of claim 9, wherein organo-silicon polymer material is 
triethoxymeth yl__silane. \ 

11. The coating oV claim 9, wherein said organo-silicon coating has a 
thickness of approximately 2-3 microns. 

12. The coating of claim 1, wherein said coating is formed on a glass 
substrate. \ 

1 3 . The coating of claim A wherein said cpating is formed on a polymer-, 

based substrate. \ 

14. The coating of claim 1 , Wherein said coating is formed on an 
automotive window. \ 

15. The coating of claim 1, wherein said coating is formed on an 
automotive mirror. \ 
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1 \ 16. A method of forming a transparent multi-layer coating over a substrate 

2 comprising: 

3 rotating a surface-hardening layer over said substrate; 

4 forming a multi-layer abrasion-resistant coating over said surface-hardening 

5 layer by sequentially depositing alternating layers of silicon dioxide and zirconium 

6 dioxide over saidVurface-hardening layer using a dry coating technique; and 

7 depositing aXJiydrophobic coating over abrasion-resistant coating using a dry 

8 coating technique. 

1 17. The method of claim 16, wherein said abrasion-resistant coating and 

2 said hydrophobic coating af e dry coatings which are formed by a vacuum deposition 

3 technique. 

1 18. The method of\claim 16, wherein said abrasion-resistant coating is 

2 formed to sequentially comprised silicon dioxide layer, a zirconium dioxide layer, a 

3 silicon dioxide layer, a zirconium epoxide layer, and a silicon dioxide layer. 

1 19. The method of claim\l8, wherein said abrasion-resistant coating is 

2 formed to sequentially comprise a silicon dioxide layer of approximately 907 

3 angstrom, a zirconium dioxide layer of approximately 765 angstrom, a silicon dioxide 

4 layer of approximately 1 74 angstrom, a zirconium dioxide layer of approximately 246 

5 angstrom, and a silicon dioxide layer of approximately 2616 angstrom. 



1 20. The method of claim 16, wherein sa(d hydrophobic coating comprises 

2 perfluoroalkylsilane. 
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\ 21. The method of claim 20, wherein said perfluoroalkylsilane coating is 
fornved to have a thickness of approximately 5-20 nm. 

22v The method of claim 16, wherein said hydrophobic coating and said 
abrasion-resrtetant coating have substantially equal thermal coefficients of expansion. 

23. The method of claim 16, wherein said surface-hardening layer is an 
organo-silicon polVmer material. 

24. The mVthod of claim 23, wherein organo-silicon polymer material is 
triethoxymethyl silane. \ 

25. The methodW claim 23, wherein said organo-silicon layer is formed to 
have a thickness of approximately 2-3 microns. 

26. The method of claim 1, wherein said coating is formed on a glass 
substrate. \ 

27. The method of claiiA 1 , wherein said coating is formed on a polymer- 
based substrate. \ 

28. The coating of claim \, wherein said coating is formed on an 
automotive window. \ 

29. The coating of claim 1, wherein said coating is formed on an 
automotive mirror. \ 



